SUPPLEMENTARY METHODS AND MATERIALS Golden Gate FLASH (ggFLASH) TALEN assembly
Receiving array vector sequences AI-CN441 is the repeat array receiving vector with a half-site to recognize adenosine and is derived from JDS70 (1) . The modifications shown below include: 1) two new BbsI sites, 2) a lacZ expression cassette, and 3) the G2986C and G4038C mutations that removed the preexisting BbsI recognition sites. The three other receiving vectors for the repeat array are identical, except for the half-site recognition.
AI-CN441
AI-CN442 to recognize cytidine is based on JDS71 AI-CN443 to recognize thymidine is based on JDS78 AI-CN491 to recognize guanosine is based on JDS74
KCTD13 homologous recombination donor
The homologous recombination donor plasmid for engineering KCTD13 disruption (AI-CN590) is annotated with: 1) homology arms, 2) 3×stop, 3) loxP sites, 4) PolyA, 5) Puro, 6) P2A, 7) Cerulean, and 8) hEF1alpha. Figure S1 . Karyotype results for scarlessly engineered H1 Timothy syndrome point mutation cell line, AI07e-Timothy.
Supplementary Figure S2 . Flow cytometry results for scarlessly engineered H1 Timothy syndrome point mutation cell line, AI07e-Timothy, relative to unmodified H1 hESCs and a neural differentiated control H1 sample that is negative for OCT4 and NANOG, but still expresses SOX2. Figure S3 . Karyotype results for H1 engineered heterozygous (AI09e-KCTD13a) and homozygous (AI10e-KCTD13b) cell lines with the disruption to KCTD13. FISH data is also provided for AI10e-KCTD13b.
Supplementary
Supplementary Figure S4 . Flow cytometry results for the disruption of KCTD13 in H1 hESCs, AI09e-KCTD13a and AI10e-KCTD13b, relative to unmodified H1 hESCs and a neural differentiated control H1 sample that is negative for OCT4 and NANOG, but still expresses SOX2. Supplementary Figure S6 . The ssODA was more sensitive than CEL-I. For the (a) PVALB-C and (b) TMEM88-N TALENs, ssODA junction PCR bands were observed although no CEL-I digestion products were observed. An asterisk denotes the desired product band. The dashed line denotes a region of the gel that was deleted to place the ladder adjacent to the sample lanes.
Supplementary Figure S7 . Supplementary Table S1 . Primers used in this study ggFLASH subunit PCR primers Subunit Primer 1 sequence* Primer 2 sequence A (tetramer) GAGAGGAAGACGCgaagCTTACACCGGAGCAAGTCGT CTCTCGAAGACCGtaagGCCGTGGTCTTGACAAA B (tetramer) GAGAGGAAGACGCcttaCACCGGAGCAAGTCGT CTCTCGAAGACCGtgagGCCGTGGTCTTGACAAAGGA C (tetramer) GAGAGGAAGACGCctcaCACCGGAGCAAGTCGTGG CTCTCGAAGACCGtcaaGCCGTGGTCTTGACAAAGGA D (tetramer) GAGAGGAAGACGCttgaCACCGGAGCAAGTCGTGG CTCTCGAAGACCGtcagGCCGTGGTCTTGACAAAGGA D (trimer) GAGAGGAAGACGCttgaCACCGGAGCAAGTCGTGG CTCTCGAAGACCGtcagTCCATGATCCTGGCACAGTAC *The BbsI sites (underlined) and overhangs (lowercase) are noted.
SUPPLEMENTARY TABLES

ggFLASH internal sequencing primers
Subunit recognition (direction)
Sequencing primer* B (sense) ACCACGGCCTTA D (antisense) CTCCGGTGTCAA *The overhang recognition site is underlined. These primers complement the primers that bind outside the repeat array (JDS 2778, 2978, 2979, and 2980; (1)).
ssODA primers
Locus
Protein locus (or terminus) 5' junction 3' junction CACNA1C
Gly406
C N/A TCCACCTACTGGACACAACTTTCC ssODA* GATCTATAACTTCGTATAATGTATGCTATACG CGTATAGCATACATTATACGAAGTTATAGATC *The conserved ssODA primers were used for all genomic loci with the loxP-BglII insertion sequence.
CEL-I primers
Gene
Protein terminus CEL-I primer1 CEL -I primer2  FOXM1  C  CCTGACCCCCTGGGGCTG  GGAGAATTTATACTATTTACACGGACCAC  KCTD13  N  GTCTTGCAGAGTAGCTGCGGTG  GTTCCGTAAGTGTTGGTTATTGCTGG  PVALB  N  GCCTTCAGCACCCTCAAGTTTCTG  GTGCAGGAGTGGTAGCAGGTCC  PVALB  C  TCTGACTGGTACAACCTTTATTGC  CACTTCACTCATCTGCTCATTC  TMEM88  N  GTTGAGTACCGGGAGGGCTG  CTGGGAGCGCAGGAACTGTG  TUBB3 C GGCCTCAAGATGTCCTCCACC TCCACCTACTGGACACAACTTTCC 
Genotyping primers for CACNA1C and KCTD13 engineered hESCs
Mojo Hand -+ --
E-TALEN + (5) + --
ZiFit ----
TALGetter/ TALENOffer + (2) --- (8, 9) SAPTA/ PROGNOS + (10) ---(10,11) idTALE -+ -- (12) 
